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(57) This invantion relates to a psrenterai pharma- 
ceutical composition which cofilprises a Humanized 
monociontsj '^^ntibociy fragmeni, s nonionic sunece ac- 
tive agent arsd saechra rides, wherein \ts pH m weakly 
acidic. The invention also relates to a method for the 
stabiiizalion of a humanized antibody fragment, which 
comprises formulating a nonionic surface active agent 
snd saccharides and adjusting the pH to a weakly sctdie 



level 

According to the invention, a stable psrenterai phar- 

rriaceutiea! compositior: or parer'terai phsrmaceuticc!: 
preparation can be provided, which cojTiprisess human- 
i2:ed monocfonal antibody fragment and ha^- no using 
iimitations sLsch as cold place preservaiion avoiding 
freezing, transfer and handling avoiding shaking, parti- 
cle removing operation by a filter when yssd and the 
iike. 
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Descnptson 
Technical Field 

5 [0001 ] This invention relstes to a stable psrentefai pharmaceutical composition which comprises a humanized fnof^ 
'pcional s^ntibody frajjfnefn. Psrticuiarly, the Invention relates to a stable parenteral pharmaoeutica! oon^position which 
comprises Fab fragment of a hL;nr:anized monoeionai antibody for a fibsinogen receptor of a human platelet rftembrans 
glycoprotein GPiib/ina. The jnvention also relates to a method for the stabiikation of a humanized morioclonai an- ibody 
frs^grrjent. which cofnpfises formi^iating a nonionic surface active agent and saccharides and adjustin^i the pH to a 

'^0 weakly acidic level. 

Background Art 

[0002] Since rhe proposal of a method for the mass production of monoelonst antibodies by means of genetic engi- 

^5 neering,. monoc'onai antibodies have been broadly used in {he field of medicaments. 

[0003] Recently, Centocor in the United States has de veloped 'ReoPro (trade name)" comprised of a humarv mouse 
chiiTieric monocbnal antibody fragment and is providing it as a platelet aggregation inhibitor in the ciinicai fjeld. This 
pharmaoeuticaj preparation Is a nquid preparation of pi-i 7.2 containing 2 mg/rnl of a chimeric: monocle nai antibody 
ffagmeni, 0.01 Tv: of sodiiim phospi-sate, 0.1 5 fv'l of sodium chloride and 0.001 % of poh/sorbate SO. Since this preparation 

^■^0 Is a liquid preparation, It is not necessary to use it by dissolving in distilled water for Injection or the like prior to use as 
in -he case of freeze-dried preparations. However, this preparation has sorne lifF^l^itions In handling it, e.g.. to store it 
in a cold piace {2 to B'-} while avoiding freezing, to avoid shaking^ and to remove particles with a Hlter prior to lis 
adrr^inistrcjtion. Because of «uch limitations, it is considered that this preparation Is a preparation which i^ difficult to 
handle 

[0004] Accordingly, great concern has been directed toward the development of a pharmaceutical preparation having 
nor^e of such limitations in handling. 

[0005] The object of the invention is to provide a stable parenteral pharmaceutica; composition or psarenterai phar- 
maceutical pf ep-sration which comprises a humanized monoeionai antibody fragment and has no using -imitations such 
as cold piace prsserv'ation avoiding freezing, transfer ar)d handling avoiding shaking, pafticie removing operation by 
a filter when u^ed and the like, and a method for the stabilization of the humanized monockmai antibody fragment. 

Disclosure of the Invention 

[0006] Undof $^uch a situation, the present inventors have conducted intensive studies and when an Fab fragn^ent 
.'Sf) was obtained by papain digestion of a humanized C4G1 antibody produced by the method described m InternatiGnai 
Publication WO 93/13133 (corresponding U.S. Patent S777G85, corresponding European PUQnt EP 619324) and then 
the Fab fragrrjent was purified in accordance with the descnptibn in said specification, it wasfouryj that the thus obtained 
hum Ionized C4G1 Fab fragment can be stabilised by adding a nonionic surface active agent and saccharides to the 
purified Fab fragment and adjusting pH of the mixture to a weakly acidic level with a buffer, and the invention has been 
^0 accomplished as a result of further continued studies. That is, the invention relates to a parenteral pharmaceutical 
preparation which comprises a humanized monodonai antibody fragment, s r^onionic surface active agent and s?sc- 
charides, wherein the pH Is weakly acidic. Particularty, the invention relates to a parenteral pharmaceiitlcal preparation 
which comprises a humanized fDonccional antibody fragmef^t, as Fab fragrnent of a humanised monodon?^! antibody 
for a fibrinogen receptor of a human platelet membrane glycoprotein GPilb/llia. a nonionic surface active agent ?3nd 
^6 saccharides, wheresh the pH is weakly acidic. The invention also relates to a method for the stabiii^ation of the hu- 
manized monodonal antibody fragment, whicli comprises formulating a nonionic surface active agent and saccharides 
and adjusting the pH to a weakly acidic level. 

J0O07] The humanized monoeionai antibody fragment to be used if: the invention is not particularly limited with the 
proviso that it generally has a therapeuticaily effective pharmacologicai action as a medicament. For exarnple. it may 

^ be any one of fragments prepared by making humanized monoeionai antibodies described m JP-A>32'295890 (corre- 
sponding U.S. Patent 5225539, corresponding European Patent 23940Q; the term 'VP-A'' as used herein means an 
"unexamined published Japanese patent application"), International Publication WO 90/7861 (corresponding U.S. Pat- 
ent 5693761, corresponding European Paieui 451216) and the like into fragments by a method well known in s.^ics 
technical field (e:g,, a chemical technique or enzymatic technique), and their molecular weight is not parJiouiahy limited, 

55 too. Also, it may be a fragment described, e.g., in WO 93/1 31 33, which is directly produced by genetic engineerifK^ 
techniques. Prefs?Ted is ^ fragm,ent having a piatejet aggregation inhibition action. As such a fragment, e.g., an Fab 
fragment of a humanized monoclonal antibody for a fibrinogen receptor of a human platelet membrarje glycoprotein 
GPilb/llla can be cited. }iiust:^t;vety, a humanized C4ei Fab fragment, prepared by digesting the humanized C4G1 
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Fab antibody produced by the nrieihod described in international PubiiccJtion VVC 33/13133 with 3 prateoiytic enzyrrie 
(e.g., papain) uslr^g a method well known in safd technical fteid, thereby obtaining an Fab fragment, @nd then purifying 
the fragment in accordajice with the description in said specification, is more desirable as such an Fab fragment (of. 
the drawings vvhich wii; be deseribed later). 
S [OOOS] According to the invention, the amount of the Fab fragment is not pcrtiaifarly limited, with the proviso th^st it 
is an .-amount capable of generaJfy exerting a therapeutically effective pharfnacoiogical action as a medicament, but ;$ 
preferably from 2 r?ig to 100 mg, more preferably from 5 rng to 50 rng. 

[0009] According io the invention, the Gonoentratson of the Fab fragment is not particularly limited, with the proviso 
that it is generaliy within such a range that a parenteral phsrmaceuticaS compositton can be provided, but is preferabiy 

^0 from 0,01 rng/rml to 10 rnglml, more preferably from 0.1 to 8 rng/mi. When the concentration is lovver than 0.01 jng/mi^ 
there wsti be a case in whjch its provision as a pharmaceutica} preparation is difficult 'm reality, because the preparation 
becomes large ir- size in order to keep the concentratiGn for expressing effective pharmacologicai action, J^so, when 
the concentration is higher than 10 mg/m|, it becomes close to the saturation solubtlity of the fragment; thus posing a 
possibi'ity of generating aggregates during preservation. 

1^ I0910J The nonionic surface active agent to be used in the invention is not particuiariy Imit^d with ti'^e proviso that 
it 53 gerieraiiy pharry-aceuticajiy acceptable, in this case, the nonionic surface active agerri means a surface active 
agent v^'hich does not shovv ionic property, such as a poiyalkylene glycol ether of an aliphatic alGohbl: a polyaikyiene 
giycoj ether of sn aikyi phsnoi or the like. For example, polysorbate 80. polysorbate 20 and the iii<e car:^ be Cited, of 
which preferred is poiysorbate 30 and more preferred is plant-originated polysorbate 80. The noniofiic su-face active 

^0 agent of the invention can be formulated alone or as a combination of two or rriore species 

[0011] Accorxling to the invention, the concentration of the nonionic surface active agent Is not parliculariy iimitecs, 
with the proviso th3t W Is generally within such a range that a parenteral pharrnaceuticat composition osn be provided, 
but is preferably Vvithin a range of from about 1 x 10*-'% by weight to 1% by weight, rsiore prererabiy from O.C«jO':% by 
weight to 0,1% by weight, in the solution. When the concentration is lower than 1 :< 10"^% by weight, it wiil pose a 

i'- possibility of generating aggregates by shaking, in thJS connection, the nonionic surface active agent of the invention 
is added rr^ainiy to Inhibit formation of aggregates. 

[001 2] The sacchandes to be used in the invention are not particuiariy limited with the proviso that they are generally 

pharmaceuticsiiy acceptabis. Examples of such sacchandes inciude glucose, xylose, galactose, fructose and the }ike 
monosaccharides, iactose. maltose, puriHe^d sucrose, sucrose and the lii^e disaooharides and mannitol, sorbitol, xyiitol 

30 and the iike sugar alcohols. Preferred are purified sucrose ar^d/or rnannitol. The saccharides of the invention can be 
formulated alone or as a combination of two or more. In this connection, the saccharides of the irn'ontior; are added 
mainiy to stabilize the humanized morwcipnal antibody and have functions, e.g.. to adjust osmotic pressure of the 
pharmaceutical preparaiiorvand to keep matrix components amorphous so that re-dissoiiition of the pfepstration be- 
comes easy when it is freeze-dried. 

v^i> [0013] According to the invention, the concentration of the saccharides is not particuiariy iimited, with the proviso 
that it is generally vvithin such a range that a parenteral pharmaceutical composition can be provided, but is preferably 
frori 0.01 % by weight to 50% by weight, more preferably from 0. 1 % by weight to 1 D% by weight. When the concentration 
is bwer than 0.1% by weight, it wiii pose a possibility of generating aggregates by shaking. Also, when it is higher than 
50% by weig.ht, ti^ere ss a possibility that saccharides and the like are precipitated, in addition; wher^ the cortcentrsiion 
is within this :-ange, the saccharides also exert the effect as a bulking agent when made into a freese-dried pre^>arat;on. 
[001 43 According to the Invention, pH of the parenteral pharmaceutical composition or p.reparation is r^ot particularly 
limited when it is adjusted to a weakly acidic isvei by a known method Preferably the pH Is adjusted to approximately 
from 4 to 6 by formuSating a substance i'saving the action to buffer at a weakly acidic ievel (to be referred to as a buffer 
hereinafter). .According to the invention, the term weakiy acidic mearis a pH value of approximately from 4 to 6 VVheri 

4o the pH is from r)^utm\ to alkaline, stability of the preparation is considerabiy spoiled, such as increase :n impurities, 
increase in aggregates and the iike. Also, when the preparation is strongly acidic, it is desirable to avoid its use as 
injections due to pain arvJ the lik^. Examples of the buffer include a phosphate buffer (e.g,, phosphoric acid-disodium 
hydrogenphosphate buffer), a citrate buffer (e.g., citric acid-sodium hydroxide)^ an acetate buffer (e.g., acetic acid- 
sodium acetate), a tartarate buffer (e.g., tartaric acid-sodium hydroxide), a malate bafier {e.g. .. maiic acid-sodiun^ by- 
droxide), a histsdine buffer (e.g., histidine-hydrochioric acid), an arginine buffer (e,g., arginine-hydrochioric acid) and 
the like. When the parenteral pharmaeeuticai composition is used as Ir^jections, their sodium salts are preferable, and 
sodium phosphate buffer and/or sodium citrate buffer is more preferable. These buffers of the Invr'ention may be used 
alone or as a combination of two or more. 

[0015] According to the invention, the concentration of the buffer Is not particularly limited, with the p-ovisothat it is 
55 ger^erally within such a range that a parenteral pharmaceutical composition can be provided, but is preferably 1 m^4 
or more, preferably from 1 m,:V: tc 500 mM. When the cor^centration is lower than 1 mWi, it is difficult to Keep the pH 
stabiy due to too weak bu^er action. Since osmotic pressure becomes high when it exceeds 500 mM, the composition 
may be used by diluting with, e.g., distilled water for injection prior to use, but it Is desirabse that the concentration is 
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from 1 n^?v'! to 500 mU when the parenteral pharmaeeuticai composition or preparation is directly used without dllutins 
prior to use, 

[0016] The pa rsntsrsl phs rmaceutica! prepsration obtained by carrying out the invention is not pcSJticuiariy limited, 
with the proviso ihat it is in a generaliy pharmaceuticaiiy acceptable dosage form, but it is preferably In the forrr; of 
5 sseptic prepBrations such as aqueous injectiorrs, nonaqueous injections, injections to be dissolved pmr to use (e.g., 
a preparation powdered by freeze drying method) and ti-ie like. In this connection, as the frieze-drying conditions, 
known conditlor^s can be set optionaiiy. 

|001?J The parenteral pi^amiaceuticai preparation of the invention is preserved generaiiy in sea-i^d containers as 
aseptic preparations such as aqueous injections, nonaqueous injections, injections to be dissolved prior to use (e,g., 

^0 a preparcuion powdered by freeze drying meti'iod) and the like, and it is desirabie that the space is ur^der an oxygen- 
reduced atiTJosphere. In this case, the terrri "under an oxygen-reduced atmosphere" means an atmosphere in which 
oxygen in the air is artificjaily reduced. For thts, it i§ de$irabiie that the atmosphere in the sealed container is replaced, 
e.g., with an inert gas :;e.g., nitrogen gas). More preferred is nitrogen gas, AisOj the gas feplaeing ratio is preferably 
90% o? rriore. more preferably 95% or more. 

li> [001 S] Regarding the production method of the parenteral pharmaceutical preparation of the invention, a conx^er^ 
tionaliy known rrsethod can be em.pjoyed. and its example ineiudes a method in which the Fab fragrrient produced by 
the method described in Ir^ternational Pubiicatlon WO 93/13133 is mixed with and dissolved in solution containing 
additives such as a nonionic surface active agent, saccharides and the like, and the resulting solution is adjusted by 
mixing with a diiution buffer solution adjusted to result in the final concentration. In this case, since the iif^al composition 

'^'-f of the Fab fragment solution is influenced by the method of the flnal.step of purification, the fsnal concentration of each 
component can be optionaiiy set by liquid composition-exchanging or concentrating the Fab fragment solution by di- 
afiltration or the like methtjd. 

[001 $] The parenteral pharmaeeuticai composition of the invention can be mixed Vv'ith pharmaeeuticai additives gen- 
eraliy added to parenteral pharmaceutical compositions (e.g., a solubiiizing agent, a preservative, a stabilizing agent, 
an emulsifying agent, a soothing agent, a tonicity agent, a buffer agent, a bulking agent, a coloring agent and a thick- 
ening agent). For ex«impie, cyciodextrins and the like can be cited as the solubilizing agent. Methyl p-benzoate and 
the like can be cited as the preservative. Lecithin and the like can be cited as the emulsifying agent. Benzyl alcotiol 
and the like can be cited as the soothing agent. Sodium chlonde and the iike can be cited as the tonicity agent, ^^s^tos8 
and the like can be cited as the bulking agent. Hyaluronic acid and the like can be cited as the thickening agent. 

Brief Description of the Drawings 

[00201 

36 Fig. 1 briefly illustrates the production process of a fragment (10) of a humanized monoclonai antibody. 

Fig, 2 illustrates the action mechanism of a platelet aggregation inhibiting drug (platelet aggregation inhibitor), 

[0021] As shosvn in Figs, 1 and 2. the humanized monoclonal antibody fragment (10) to be used in the invention Is 
produced by a process irvwhich a iripnoclonal antibody for a fibrinogen receptor (14) of a glycoprotein GPl ib/liia existing 
■^0 on the surface of human platelet (12) is humanized (16) and then made into an Fab fragment by papain treatment (18) 

(Description of the Refe.rence Niimbers and Signs) 

[0G22j 10: Fragment, 12: human platelet, 14: fibrinogen receptor, 16: hum.anized antibody; 18: papain treatment 
Best ^'iode for Carryirsg Out the Ins'ention 

[0023] The foiiowing describes the invention further illustraliveiy with reference to examples which, however, do not 

limit the scope of the invention. 

[Reference Example] 

[0024] .An Fab frvag me nt obtained by the following method was used as the hum ani^ted r^-jonocbnal ant ibody fragrner^t . 
'[hat iS; a humanized C4G1 antibody obtained by the method described in Internationa! Publication WO 93/: 3133 
'j-' (Example) was digested by a papain treatment to prepare an Fab fragment, and then ti'se Fab fragment was purified 
in accordance with the descrlptiorj ir^ said speeifjcation. thereby obtalr^ng a humanized C4G1 Fab fragment (to be 
referred simply to m "Fab fragment" hersinalter). 
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pest M«nhod 1] uier measurefr^ef^t by binding-inhibition activity 

J0O25] Titers relative to a standard Fab fracj^rsent preparation are measured by allowing a biotinylaied fibrinogen 
solution and an Fab fragmejut solution to react ccmpetitiveiy with a GPilb/ilia-im mobilized piate and developing a color 
i> with an avJdin peroxidase solution, 

[Test Method 2] Determination of high molecuiar Impufities by a high perforrr.ance liquid chromatography 

10026] A 20 liJ portion of a soiiition containing 1 mg of the Fab fragment is tested by a WqalG ohfomatography under 
^v' the foiiovving conditions Peak areas are measLired by an automatic integration method to calculate area percentages 
of peak areas other than that of the Fab fragment. 

Detector: UttravicieJ absorption photometer 

Coiumn: Dextran-oovalent bonded agarose of 13 f-im in particle size is packed in a giass tube having an inner 
'^■^ diameter of aDout VOivat. and 3 length of about 30 cm. 

Goiumn temperature: Constant temperature at around 25''C 

Mobile phase: A 3.12 g portion of sodium dihydrogenphosphate and 11 .7 g of sodium chloride are dissolved in 
SQO m5 of water, and the solution is adjusted to pH 7.0 by adding 8 N sodium hydroxide solution m^i then filled up 

to1,Q00m; 

Liquid quantity: Each sample Is adjusted to such an amount that retention time of the Fab fs^gment peak becomes 
about 38 minutes, 

[Test fylethod 3] Verification of appearance and aggregates by visual observation 

^■^5 [0027] "Fhe appearance of and the amounts of aggregates in liquid samples are cdmpamd by visual observation 
under an iHumination intensity of from 2,000 lux to 5,000 lux. 

[Inventive Examples 1 to 3] [Comparative Examples 1 to 5j 

-■fC' [0028] A purified preparation of the Fab fragment having a concentration of about 1 mg/ml was subjected to diafji- 
tration to change it to an Fab fragment aqueous solution having a concentration of from 3 to 6 mg/ml to be used as an 
rab fragmer^t bulk drug. Also, separately, ^/arious buffer solutions shown in Table 1 were prepared using respective 

components in 3;jch amounts that their concentrations at the time of final fiW up becarrje 2 mg/rrii as the Fab fragment 
concent'^tion. 10 ivM as the buffer concentration, 0.01% by weight as the poJysorbate SO concentralion and 5% by 
^>v.' weight as the punfied sucrose concentration, respectively, and mixed with the above bulk drug, thereby obtaining 
formutatad soiutiof^s. Each of these fbrmuiated solutions was subjected to aseptic filtration and then dispensed in 3 to 
5 mi portions Ir^to previously sterilized vials under aseptic environment, the head space in each vial was replaced with 
nitrogen by repeatirK) suction and de-suction in a lyophiiization chamber, and then each of the resuiting viais was seaied 
with a stopper to obtain pharmjaceuticaf preparations of the invention. The inventive preparations and comparative 
preparations were stored at 40^' C and SO'-'C to cor^ipare their stabiiity. 

[Q028] The test results are shown m Table 1 . As is evident from Table 1 , high molecular vveigi'st impurities were 
increased and the samples became opaque under this severe (high teimperature) condition for the pH \/alues of Com- 
parative Exam pies, while reduction of titers was not observed by the pH values of the invention. Accordingly, it cj«3n be 
said that the pharTriaceutical preparatiorrs of the invention are preparations having markedly high stability. 

45 



(Table 1) 



60 



66 



I i Buffer agent 

! i 

i 

1 1 

1 \ 


pH 


Results 

Upper column: titer {%) 

Ivliddle column: pj-operty | 
Lower column: high molecular impuf ilies (%) i 


initia! stage 1 40"C 1 month 


SO' C 4 vveeks 


\ Inventive Ex. 1 1 Sodium phosphate 

I 1 

I i 
1 1 


4.90 


100 ! 100 

-I - 


72 ! 


coioriess 1 

i _i 


CCiior:f!SS 


0,02 1 0.G7 
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(Table 1) (continued) 



i 

! 

1 

j 


Buffer agent i pH 
j 

! 

i 

i 
j 

i 


.Results 

Upper column: titer (%) 

Middle coiumn: property 

Lower column: high mpieoular impurities (%) 


initial stage 


40^C 1 month | 6G^'C 4 weeks 


Inventiw Ex. 2 


Sodium phosphate j 5.95 

! 
1 

j 


10D 


100 1 81 


coiofle^ 


i colorlefss 


0.03 


0.10 


1.DB 




Sodium citrate j 521 

\ 

\ 

~ ^ -^4— 


100 


81 


7?" 


coloriess 




GolGriess 


O.OS 


0.04 


240 


1 Gomparativs Ex, 1 


Sodium phosphate i 7.03 

1 

i 
j 


100 


91 


59 


colorless 




opaqu€i 


0,03 


0.17 


1.69 




Sodium phosphate j 7 85 

i 
j 

i 

- 1 


100 






coioriess 




opaque 


0 0^* 


0.39 


10.72 




Sodium citrate i 7,14 

I 

.,4 


100 


68 


56 


colorless 


^ 

■ 


opaque 


0,13 


0,13 




Cornpafativs E>i. 4 


Sodium phosphate | 9.04 

i 
j 

1 


100 






colorless 




opaque 


0,04 


1.48 


62.06 




Tris-riCl j 7.16 


100 


83 


80 


colorless 




opaqu$5 


0.07 


1.62 j 0.64 



[inventive Examples 4 id 9] [Comparative Examples 6 and 7 (polysorbate 80)} 

|0030] .A purifkJd preparation ofihe Fab fragrnent having a eoncentration of about 1 mg/ml x^TjS subjecte?d to diafii- 
tration to change it to an Fab fragment aqueous solution havir^g s eoncentration of from 3 to 6 mg/ml to be used as an 
Fab frag!T:ent bulk drug. Also, separately, a buffer solution was prepared using respective components in such amounts 
that their concerijration^ at the time of rlnai fjH up beoafi^e 2 rfsg/ml as the Fab fragment conccjntration. 1 0 mM as the 
spdiurn phosphate oor^centration and 5% by weight as the purified sucrose cGncentrattG.n, respectively, end jrjfxed vvith 
the ai)ove bulk drug, thereby obtaining formulated solutions. Each of these formulated solutions wes subjected to 
aseptic filtration and then dispensed in 3 to 5 ml portions into previously sterilized vials under aseptic env!ronrF>eru, the 
head space in each vial was replaced with nitrogen by repeating suction and de-suction in a lyophillzation chamber, 
and then each of tha rasu-ting v^ais was sealed with a stopper to obtain pharmaceuticai preparations or the invention. 
The inventive preparations and comparative preparations were shaken at 200 rpm for 1 0 rr^inutes to verify the presence 
pr absence of aggregate formations. 

[0031] The test results are shown in Table 2, As is evident from Table 2: aggregate fo.rmations can be considerably 
reduced by the addition of 1 x 1 by weight or more of polysorbate 80 even when shaking or the like physical stress 
was applied. 



8 



EP 1 174 148 A1 



(Tabie2) 



1 


i Icnic surtBce active agent 


Vfsuai con^rnnation of sggregstss | 


L.^-. 


i Kind 


Concentralfon (% by we^ht) 


1 


1 Inventive Ex. 4 

j - - 


i polysorbSie 80 


1 


no \ 


1 JnvenJive Ex. 5 


i poiysorbste 80 


0.1 


— ^ ' — -j 

no 1 


[ inventive Ex, 6 


1 poiysorbate 60 


0.01 


1 -4 

nc i 


inventive Ex. ? 


1 polysorbate SO 


0.001 


""" ■- '\ 

no j 


1 Inventive Ex. 8 


1 poly^rbateSO 


0.0001 


no "] 


1 inventive Ex. 9 


j poiysorb^ts 80 


0.0CJ0Q1 


no 1 


Cornp^rafive Ex, 6 


-r— ^^—^ 

I poiysorbate 80 


0.000001 




I Corf: parativ 3 Ex. ? 


1 polysorbate 80 


0 


yes j 



[inventive Exsmple 10] [Corr^pajative Example 8 (sacGhandes)] 



|0G32] A purified preparation of the Fab fragment having a concentration of about 1 mgAril was subjected to diafii- 
tration to onang^j it to an Fab fragrnent aqueous soiution having a concentration of from 3 to S mg.''m[ (o be used c3s an 
Fab fragment bu^k -Mug. Also, separately, a buifer soiiitiori vvas prepared using respective oomponents in such amounts 
that their concentrations at the time of f)na; fill up Decame 2 mg/m: as the Fab fragment conoentratJGF^, 1 0 mM as the 
^odiurr!: phosphate concentration and 0,01% by weight as the poiysorbate 80 concentration, rsspectivsly. and rnjxed 
with the above bulk drug; thereby obtaining formulated solutions. Each of these preparation solutions v/ss subjeGted 
^o aseptic fiitrL^tion c^nd -hen dispensed in 3 to 5 m! portions into previously steniisec; vials uncier aseptic environn'ierst, 
the head space in each viai was replaced with nitrogen by repeating suction and de-sfjctton in a iyophitiiiation chariiber, 
and then each of the resulting viais was sealed with a stopper to obtain pharmaceutical preparations of the invention. 
The ifwer^tive preparjstion and comparative preparation were stored at 60"C for 4 weeks to verify- the presence or 
absence of aggregate formations. 

[0033] The test results are shown in Tabie 3. As Is evident from 7'sbie 3, it v/as able to prevent generation of aggregates 
during preservation by t^•e inventive pt^armaceutical preparation of the invention to which purified sucrose was added. 



{Table 3) 



i Saccharide 


Visual conftrmation of aggregates 
no 


j Kind 

Inventive Ek. 10 j purified suci^ose 


Concentration (% by weight) 


Comparative Ex. 8 j absent 




insoluble foreign matter j 



f Inventive Example 11] 



[0034] A purified preparation of the Fab fragment having zi concentration of about i mg/ml was subjected to diafij- 
tratlon to change it to an Fab fragmisnt aqueous solution having a concentration of Irom 3 to 6 mg/ml to be used as an 
Fab fragment bulk drug. Also, separately, a bul^er solution was prepared using respective components in such amounts 
that their concentrations at the tirr^e of final fill up became 2 mg/mi as the Fab fragment concentration, 10 ml\.^ as the 
sodium phosphate concentration, 0.01% by weight as the polysorbate 80 concentration and 5% by v^/eight as the 
purified sucrose concentration, respectively, and mixed with the above bulk drug, the.feby obtaining a preparation so- 
lution. This preparation solution was subjected to aseptic filtration and then dispensed in 3 to 5 ml ponions into previ- 
ouf^jy sterilised vials under aseptic environment, the head space in each vis I was replaced with r;ft:^>gen by W% by 
repeating suction and de-suction in a iyophilization chamber, and then each of the resulting vials was sealed with a 
stopper to obtain a pharmaceutical preparation. This was stored at 40'^G and 60"C to compare the stability iium§ 
preservation. 
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(57) This invention relates to a parenteral pharma- 
ceuticai composition which corripnses a humanized 
monoclonal anisbody tragrneni, a non ionic surface ac- 
tive agent and saccharides, wherein its pH is weakly 
acidic. The invention also relates to a method for the 
si3biii.^:3tiGn of a hurr^ani^ed antibody fragment, which 
comprises torniuiating a nonlonie surfece active agent 
and saccharides and adjusting the pH to a weakly acidic 



level. 

According to the invention, a stable psrentt^ra I phar^ 
fna ceuticai composition or parenteral pharfnaceuticat 
preparation can be provided, which con\Dnses a hurrisn- 
ized monoclonat aritibody fVagrnent and has no using 
limitations such as cold place pfeservalion avoiding 
freezing, transfer and handling avoiding shaking, parti- 
de removing operation by a filter when used and the 
like. 
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D&scfjption 
Tech rises i Field 

5 [0001] I'Hs invention relates to a stable parenteral pharmaceutical composition which comprises a hurr-anixed n^on- 
ccionaJ antibody fragment. Partlcuiariy, the invention relates to a stable parenteral pharmaceutical compasiiion wh:ch 
cof?i prises Fab fracjment of a humanized n^onocJonai antibody for a fibhnogen receptor of a human platelet membrane 
glycoprotein GPHb/lila. The invention also reiates to a method for the stabilization of a humanized rnerioclonal ar^tiboity 
fragment, which comprises formulating a nonionic surface active agent and saccharides and adjtisting the pH to a 

'^0 weakly sctdic level. 

Background Art 

10002] Since the proposai of a method for the mass production of monoclone} antibodies by means of genetic engi- 
neering, pnonociona; ar^tibodies have been bro^idiy used in the field of rriedicamertts. 

[0003] Recently: Centocor in the United States has developed "ReoPro (trade na me}" oofn prised of a l^unian-rnouse 
chirriork; monoclonai antibody fragment and is providing it as a platelet aggregation ir^hibitor in the clinical fteld This 
pharmaceutica- pr-^paratiof^ is a liquid preparation of pH 7.2 containing 2 mg/ml of a chimeric monocbnai antibody 
fragment, D,01 5V^ of sodium phosphate, 0.1 5 U of sodium chloride and G.001 % of polyscrbate 80. Since this preparation 
?0 is a liquid preparation, it is not necessary to use it by dissolving in distilled water for {rejection or the iiks prior to use as 
in the case of free^^e -dried preparations. However, this preparation has some limitations in handling it, e.g , to store :t 
in a cold place (2 to while avoiding freezing, to avoid shaking, and to remove particles with a fitter prior to its 
adijVinistrstion, Because of such limitations, it is considered that this preparaitlon is a preparation which is difficult to 
h-indle. 

f0OO43 Accordingly, great concern has been directed toward the development of a pharmaceutical preparation having 
none of s-jch limitations in handling, 

[0006] Tr:e object of the Invention is to provide a stable parenteral pharmaceutical composition or parenteral phar- 
maceutical preparjstion which comprises a ht^manized monocionai antibody fragment and has no using limitations such 
as cold place preservation avoiding freezing, trar^sfer and handlirig avoiding sliaKing, partiefe removing operation by 
30 a filter when used and the like, and a method for the stabiUzation of the hurnanized monoclonal antibody fragmer^t 

Disclosure of the Invention 

[00063 Ur^der sisch a situation, the present inventors have conducted intensive studies and when an Fab fragment 
■^y was obtained by papain digestlori of a humanized C4G1 antibody produced by the method described in International 
Publication WO 93/13 ; 33 (corresponding U.S. Patent 5777085. corresponding Euiopean Patent EP 619324) and then 
the Fab fragment was purified In accordance with the description in said specification, it was found that the thus obtained 
hurr^anized '04G1 Fab fragment can be stabiii^ed by addirjg a nonionic surface active agent and sacchandee> to the 
purified Pab fragment arid adjusting pH of the mixture? to a weakiy acidic ievei with a buffer, and the invention has been 
^0 at^orr^plished as a result of iurihQr continued studies. That is, the invention relates tc a parenter^s; pha rm3ce;tjticai 
preparati-on which comprises a humanized monoclonal antibody fragment, a nonionic surface active agent and Sigc- 
charides, wherein the pH is weakly acidic. Particularly, the Invention relates to a parenteral pharrriaceutical preparation 
which (comprises 3 humanized monoclonaj antibody fragment, as Fab fragment of a humanized monocional antibody 
ibf a fibrinogen receptor of a human plateiet membrane glycoprotein GPlib/lHa, a nonionic surface active agent and 
4^> saccharides, wherein the p.H Is weakly acidic. The Invention also relates to a nnethcd for the stabilization of the hu- 
manized monoclonal antibody fragment, which comprises formulating a nonionic surface acti ve ageru and saccharides 
and adjusting the pH to a weakly acidic level. 

lOOOTJ The humanized monoclorBi antibody fragment to be used in the invention is not partiouiady tiriiiied W!^^^ the 
proviso that it generaiSy has a the rapeuticaily effective pharmacological action as a medicament. For example, it may 
50 be any one of ffag:?:{gnts prepared by making humanized monoclonal antibodies described in JP-A-^2-296890 (corre- 
sponding U.S. Patent 5225539, corresponding European Patent 239400; the term "JF-A" as used .herein means an 
"unexamined published Japanese patent application"). International Publication WG 90/7861 (corresponding U.S. Pat- 
ent 5693761. corresponding European Patent 451216) and the like into fragments by a method well known in said 
technical field {e.g., a ehemicai technique or e.nzYmatic technique), and tiieir molecular weight is not particularly limited, 
too. Also, it may be a fragment described, e,g., in WO 33/13133, which is directly produced by genetic engineering 
techniques: Preferred is a fragment having a platelet aggregation inhibition action. As such a fragment, e.g., an Fab 
fragment of a humanized monoclonal antibody for a fibrinogen receptor of a human platelet membrane glycoprotein 
<5Pllb/llla can be cited.: Illustratively, a humanized C4G1 Fab fragment, prepared by digesting the humanized C4G1 
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Fab antibody prodijcec by the method described In Internaiional Publication WO 93/13133 with a proteolytic ef^;jyrrie 
ie,g., papain) using a method well known in said technical Heid, thereby obtaining an F^b fragrrtent, and then purifying 
the fragment jn accords nee vvjth the description in said specification, is more desirable as such an Fab fragment (of 
the drawings v/hich wiii be described later). 
5 [0008J According to the invention, the smGunt of the Fab fragment is not partiGulariy limited, with the proviso thst it 
is an arjiount capable of ger^eraiiy exerting a therapeutically effective pharrriacologiaal action as a niedicarr:ent, but is 
preferably from 2 rng to 100 mg, more preferably from 5 mg to 50 mg. 

[0D09] According lo the invention, the concentration of the Fab fragrrient is r^ot particuSariy limited, with the proviso 
thai it :s generally within such a range that a parenteral pharrrtaceutical composition can be provided, but is preferably 
from 0.01 mglm\ to 1Q mg/ml, more preferably from 0.1 to 8 rng/mi. When the concentration is lower than 0.01 mgM. 
there will be a case in v^hich its provision asa pharmaceutica! preparation is difficult in reality, because the preparation 
becomes large in size in order to keep the concentration for expressing effective pharmacological action. Also, when 
the concentration is higher than 1 0 rng/mi. it becomes close to the saturation soiubiltty of the fragment, thus posing a 
possibiiity of gener^^ting aggregates during preser^/stion. 

■?s [00103 The norrlonic surface active agent to be used in the InventiGn is not paj-tiGulshy limited with the prox^so thai 
it is generally pharmaceutically acceptable, in this case, the nonionic surface active ager^ means a surface active 
agent \vhich does not show ionic property, such as a polyalkylene glycol ether of an aliphatic alcohol, a polyaikytene 
giycoj ether of an aSkyI phenol or the like. For exarnpie, poiysorbate 80, poiysorbate 20 and the like can be cited, of 
which preferred is poiysorbate 80 and more preferred is piarit-originated poiysorbate 80. The nonionic SLulace active 

20 agent of the invention can be formulated alone or as a combination of two or more species. 

[00113 According to the invention, the concentration of the nonionic surface active agent is not particuiany limited, 
with the proviso that it is generally within such a range thai a parenteral pharmaceutical cornposition can be provided, 
b=jt is preferably within a r^snge of frorri about 1 x 1 0'^% by weight to 1 % by xveight, more preferably from 0 0001 % by 
vveight to 0.1% by weight, in the solution. When the concentration is lower than 1 x 10'^'% by weight, it wiii pose a 

^6 possibility of generating aggregates by shaking, in this connection, the nonionic surface* active agent of the invention 
is added mainly to inhibit formation of aggregates. 

[001 2] The saccharides to be used in the invention are not particularly limited with the proviso that they are generally 

pha rmacc-uiieaiiy acceptable. Exan^ples of such saccharides include glucose, xySose, gasactose, fructose? and the like 
monosaccharides, lactose, maltose, purified sucrose, sucrose and the like disaccharides and nrannitoi, sorbitol, xylitol 

^0 and the like sugar alcohols. Preferred are purified sucrose and/or mannitol. The saccharides of the inx^ention can be 
formulated alone or as a combination of two or mere. In this conr^ection, the saccharides of the invention are added 
mainly to stabiiize the humanized monocional antibody and have functions, e.g., to adjust osmolie pressure of the 
pt^arm.aceutical prepar^stion snd to keep matrix components amorphous so that re-dissoli^tion of the pr^paratiof^ be- 
corr:es easy when it is free^e-dried. 

55 [0013] According to the irwention, the concentration of the saccharides is not particularly lirrrited. witi': the proviso 
that it is generally within such a range that a parenteral pharmaceutical composition can be provided, but is preferably 
from 0.01% by weight to 50% by weight, more preferably from 0.1 % by weightto 10% by weight. When the concentration 
is lower than Q.1 % by weight, it w;;; pose a possibility of generating aggregates by shaking. Also, when \r is Hgher tt^an 
50% by weight, there is a possibiiity that saccha.ndes and the like are precipitated, in addition; when the concentration 

^0 is within this range, the saccharides also exert the effect as b bulking agent when made into a freeze-dried preparation. 
[00143 .According to the invention, piH of the parer^teral pharmaceutical composition or preparation is not particularly 
limited when It is adjusted to a weakly acidic level by a known method. Preferably, the pH Is adjusted to approximately 
from 4 to 6 by for-nuiatin^^ a substance having the action to buffer at a weakly acidic level (to be referred to as a buf;>3r 
hereinafter). According to the invention, the term weakly acidic means a pH value of approximately from 4 to 6. When 

45 the pM is from neutral to alkaline, stability of the preparation is considerably spoiled, such as Increase in impL^rities. 
increase in aggregates and the like. Also, when the preparation is strongly acidic, it is desirable to avoid its use as 
irsjections due to pain and the like. Examples of the buffer include a phosphate buffer (e.g., phosphoric acid-disodium. 
hydrogenphosphate butfer), a citrate buffer (e.g.. eitric acid-sodium hydroxide), an acetate buffer (e.g.. acetic acid- 
sodium acetate), a tartarate buffer (e.g., tartaric acid-sodium hydroxide), a malate buffer (e.?^., malic ecid-socSiuni hy- 

^ droxide). a hiWdine bul^er (e.g,, histidlne-hydrGchloric acid), -an arginine buffer (e.g., arginine-hydrochloric acid) and 
the like. When the parenteral pharmaceuticai composition is used as injections, their sodium salts are preferable, and 
sodium phosphate bu-^er and/or sodium citrate buffer is more preferable. These buffers of the invention may be used 
done or ss a combination of two or more. 

10015] According to the invention, the concentration of the buffer is r^ot particularly limited, with the pi-oviso that it is 
b$ generally within such a range that a parenteral pharmaceutica! cof?iposition can be provided, but is preferably 1 m?\.': 
or more, preferably fTon\ 1 mM to 500 miV:. When the concentration is iower than 1 miV:, it is difficult to keep the pH 
stably due to too weak buffer action. Since osmotic pressure becomes high when it ei<ceeds 500 mM thte composition 
may be used by diluting with, e.g„ distilled water for injection prior to use, but It is desirable that the concentration is 
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frcjm 1 miV: to i>00 rcM when the parenteral pharrnaceuticai composition or pfeparatlon is directly used without diluting 
prior to use. 

|0016] The parer^terB; pharrriaceuticai preparatior^ obtained by carrying out the invention is not particulariy limited. 
vAih the proviso thst it is irs a generally pharmaceuticaily acceptabie dosage forrr], but it is preferably in the forrn of 
aseptic prspsrat^c-ns siuch as aqueous injections, nonaqueous injections, injections to be dissolved pnor to use (e.g., 
3 preparation powdered by freeze <^r/\r\g method) ?tnd the tike. In this connectioft. as the freeze-drying conditions, 
known conditions can be set optionaJly. 

[D017] The parenterai phaiiriaceuticai preparation of the invention ;s preserved generaHy in sealed containers as 
sseptic preparations such as aqueous injections, nonaqueoiis injections, injections to be dissolved prior to use (e.g., 
^0 s preparation powdered by freeze drying method) ar^d the like, and it is desirable that the space is under an oxygen- 
reduced atmosphere. In this case, the term "under an oxygen-red ueed atfrjosphere" means en atmosphere In which 
oxygen in the air is artificiaJSy reduced. For this, it is desirable that the atmosphere In the sealed container is replaced, 
e.g., xvith an inert gas (e g., nitrogen gas). More preferred is nitrogen gas. Also, the gas repiacirtg ratio is preferably 
90% or rnore, nx.?fe preterebiy 95% or more. 

[OOIB] Regarding the production method of the parenteral pharmaceutical preparation of the invention, 3 conven- 
tionaily !<noxvn method can be employed, and its example includes a method in which the Fab fragment produced by 
the method described in international Publication WO 93/13133 Is mixed with and dissolved in solution containing 
additives such as a nonionic surface active agent, saccharides and the like, and the resuitir^g solution is adjiisted by 
mixing vvith a qiiution bi;i?er solution adjusted to result in tiie fir^al. concentration. In this case, since the final a-)mposition 
'^0 of the Fab fragrr;ent solution is influenced by the method of the final Step Of purification, the final concentration of each 
component can be optioniasjy set by liquid composition-exchanging or concentrating the Fab fragment solution by di- 
afiltratjon or the like rrrethod. 

[001 3] The parenterai pharrnaceuticai composition of the invention can be msxed with pharmaceuticai additives ger>- 
eraiiy added to parenteral pharrnaceuticai compositions (e g., a soiubiiizing agent, a preservative, a sjtcibtitztng agent, 
an emulsifying agents a soothir^g agent, a tonicity agent, a buffer agent, a bulking ^g^r]l a coioring agent and s thick- 
ening agent). For example, cyciodextrins and the like can be cited as the solubilizing agent. Methyl p-benzoate ar^d 
the like can be cited as the preserv'ative. Lecithin and the like can be cited as the erttulsifying agent, Benxyi alcohoS 
and the iike can be cited as the soothing agent. Sodium chloride and the like can be cited as the tonicity agent. Maltose 
and the iike Ccjn be cited as the bulking agent. Hyaluronic acid and the like can be cited as the thickening agent. 

Brief Description of the Drawings 

[00201 

'^'i Fig. 1 briefly iiiustrates the production process of a fragment {10} of a humanised monocionai antibody. 

Fig. 2 illustrates the action mechanism of a platelet aggregation inhibiting drug (platelet aggregation inhibitor). 

|0021] As; shown in Figs. 1 and 2, the humanized monociona] antibody fragment (10) to be used in the invention is 
produced by a process in which a monoclonal antibody for a Tibrinogen receptor (14) of a glycoprotein GflSb/His existing 
40 on the surface of human platelet (12) is humanized (16) and then made Into an Fab fragment by papsir^ treatment (18), 

(Description of the Reference Numbers and Signs) 

J0022] 10: Fragrrjent, 12; hurr^an platelet. 14; fibrinogen receptor 16; humanized antibody, 1B; papain treatment 
Best Mode for Csrr/irtg Out the Invention 

[0023] Ttie following describes the invention further illustratively with reference to examples which, however, do not 

limit the scope of the invention. 

50 

[Reference Hxamplej 

[0024] .An Fa b frag me r "st obta i ned by the f oliowi ng m etho d was used a s the hu m an ized m o noolona 1 a ntibody f ra grcient . 
That iS: a humanised C4G1 antibody obtained by the method described in International Pubti cation WO 93/13133 
^^>i (E:<<3mpie) was digested by a papain t.f*eatment to prepare an Fab fragment, and then the Fab fragmerr: was purified 
in accordance with the description in said specification, thereby obtaining a humanized C4G1 Fab fragrF^eni (to be 
referred simply to as "Fab frag irjent" hereinafter). 
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[Test fvsethod 1] "Rsr fTieasurement by binding-inhibition activity 

[0025] Titers relative to s standard Fab fragment preparatiorr <mi measured by allowing a bsoti>^ylat$^d flbrinogefr 
feoiution and an fab frag?rs8nt solution to react competitively with a GPiib/iila-immobtltzejd plate and developing a color 
0 with ari avjdin peroxidsss solution, 

[Test ?v^ethod 2] Detfefmination of high mofecuiar irnpunttes by a high performance liquid chroTYjatography 

|0026J A 20 .u) poitbn of a solution containing 1 rrig of the Fab fragment is tested by a liquid chromatography und?:r 
10 the Toiiowing conditions Peak areas are measured by an automatic integration method to caicufate area percentages 
of peak areas other than that of the Fab fragment. 

Detector: Uitraviciet absorption photo rneter 

Column: Dextran-covalent bonded agarose of 13 1.1m in particle size is packed in a giass tube having an inner 
? i> diameter of about 1 0 rnnr! and a length of about 30 cm. 

Coiumn temperature: Constant temperature at around 25"C 

Mobiie phase: A 3.12 g portion of sodium dihydrogenphosphate and 11.7 g of sodium chloride are dissolved in 
900 mi of water, and the soliition is adjusted to pH 7.0 by adding 8 N sodium hydroxide solution and then filled up 

to r.ooo ml. 

^0 Liquid quantity: Each sample is adjusted to such an amount that retention time of the Fab fragment peak becofijes? 

about 38 mirsutes. 

[lest Method 3] Vsritloation of appearance and aggregates by visual observation 

[00.27] The appearance of and the amounts of aggregates in liquid samples are cornpared by yisus: c&seryation 
under an iliurv-i nation intensity of from 2,000 lux to 5,000 lux, 

[Inventive Examples 1 to 3] [Comparative Examples 1 to 5] 

3Q [0028] A purified preparation of the Fab fragment having a concentration of about 1 rng/mi was subjected to diatli- 
tration to change it to an Fab fragtnent aqueous solution having a concentration of frorrj 3 to 6 mg/ml to be used as an 
Fab fragment bulk drug. Also, separately, vanous buffer solutions shown in Table 1 were prepared using respective 
components in such amounts that their concentrations at the time of final ft!! up became 2 mg/ml as the Fab fragment 
concentration, 10 mM as the buffer concentration, 0.01% by weight as the poiysorbate SO concentration and 5% by 

3'o weight as the puiif:e^d <>ucrose concentration, respectively, and mixed with the above bulk drug, thereby obtaining 
formulated solutions. Each of these formulated solutions was subjected to aseptic filtration and then dispensed m 3 to 
5 ml portions into previously sterilized vials under aseptic environment, the head space in each vial was replaced with 
nitrogen Dy repeating suction and de-suction in a iyophiiization chamber, and then each of the resulting viais was sealed 
v/ith a stopper to obtain pharmaceutica; preparations of the invention. The inventive preparations and corriparative 

^0 preparations were stored at 40"C and 6Q'-0 to compare their stability. 

[D029] The test results are shown in Tabie 1. As is evident from Table 1. high molecular weight impurities were 
increased and the samples became opaque under the severe {high temperature) conditiian for the pH valuer of Com- 
parative Exampies^, while reduction of titers was not observed by the pH values of the invention. Accordingly, it can be 
said that the pharmaceutical preparatior^s of the invention are preparations havir^g m.arkediy high stabiiiiy. 

4'6 
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1 Buffer age. nt 
1 

i 
i 


pH 


— ' — • ■ ' j 

Results 1 
Upper column: titer (%) 

IVsiddle column: property ] 
Lower column: high m.olecular impurities (%) j 


initial stage | 40'-C 1 month 




Inventive Ex. 1 i Sodium phosphate 

1 • 
] 

1 


4.90 


100 i 100 


Lii J 


coloriess ! 


colorless i 


0.02 j 0.07 

J — 


1.61 1 
J 
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(Table 1) (continued) 





i 
1 

1 
1 


Suffer agent 


PH 


Results 1 
Upper cqlurnn: titer (%) j 
Middle column: property { 
Lower column: high molecular impurities (%) j 










Inltiai stage 


40'^G 1 month 


60' C 4 yv'eeks j 




inventive £x. 2 | 


Sodium phosphate 






100 


81 { 


iO 








.... , ^. 
colorless 1 


coioriess | 










0.Q3 i G 10 

„ „ . J 


1.0S 1 




inventive Ex. 3 i 


Sodium citrate 


5.21 


100 


81 


77 • 


/§ 








colorless 




— 1 

colories?^ j 








0.06 


0.04 


2.40 1 




Comparstive Ex. 1 


Sodium phosphate 


7.03 


100 




59 1 










colorless 




opaque 1 










0.03 


0.17 


1.69 i 




Compafsitiv'8 £x. 2 i 


Sodium phosphate 


7-85 


100 














cotoriess 














0,04 


0.39 


10.72 j 


Corrsparotive £x. 3 


Solium citrate 


7.14 


100 


68 


56 










colorless 




opaque 










"1,13 


C.13 


Z7S 


:io 


Comparative Ex. 4 


Sodium phosphate 


9.04 


TOO 














colorless 




opaque 










0.04 


1.48 


62.05 
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Comparative Ex. 5 




7.16 


100 


S3 


80 










colorless 




opaque \ 










0.07 


1.62 


GSA 



[Inventive Examples 4 to 9] [Comparative Examples 6 and 7 (polysorbate 80)] 

[OQ30] A purified prr:paration of the Fab fragment having s concentration of about 1 nig/ml was subjecieci to d:«t;l- 
iration to change it to an Fab fragment aqueous solutio.n having a concentration of from 3 to 6 mg/ml to be used as af> 
Fab fragment bulk drug . .Also, separately, a buffer solution was prepared using respective components in such aii-iounts 
thet their ooncerjtrations at the time of final f;;; up became 2 mg/m! as the Fab fragment concentration, 1C nM as the 
sodiurrj phosphate concentration and 5% by weight as the purifsed sucrose concentration, respectively; and mixed with 
the above bulk drug, thereby obtaining fo>-muiated solutions. Each of these formulated solutions was subiected ro 
aseptic fiitratiof J and then dispensed in 3 to 5 ml portions into previously stehiized vials under aseptic envlrorrment, the 
head spjsce in ea^h vial was replaced with nitrogen by repeating suction and de-suction in a lyophi{i?:ation chamber, 
and then each of the resulting viais was sealed WJth a stopper to obtaif^ pharm.aceuticas preparations of the invention. 
Tt^e inveritive preparations and comparative preparations were shaken at 200 rpm for 10 n^inutes to verify the presence 
or absence of aggregate formations. 

[0031] The test results are shown in Table 2. As is evident from "fable 2» aggregate formations can be considerably 
reduced by the addition of 1 x 1 0*^% by weight or more of polysorbate 80 even when shaking or the like physical stress 
SV3S ^spplied. 
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{Tabfe 2) 



1^ 



1 


Ionic surface active agent 


Visual confifmatlon of aggregates ! 




Kind 


Concentration (% by weight) 


1 
1 


1 Inventiva Ex. 4 


polysorbate 80 


1 


no j 


j 

i Inv8n^iv9 E.X. S 


polyso rbste 80 


0.1 


no 


Invef^tive Ex. 6 


polysorbste 80 


0.01 


no 


inventive Ex. 7 | polysorbate 80 


0.001 


no 


Inventiy?? B:. 8 | polysorbate SG 


0.0001 


no 


Inventive £>: 9 


polysorbate 80 


0.00001 


no 


Comparatiye Ex. 6 


poiysorbate 80 


Q.000001 


yes 


CoHiparative Ex. 7 


polysorbate 80 


Q 


yes 



[Inventive Exsmpie 10] [Comparative Example 8 (saccharides)] 



i;0032] A pufHled preparation of the Fab fragment having a concentration of about i m^/rr?} was subjected to dial^;- 
tration to change it to an Fab fragment aqueous solution having a concentfation of from 3 to 6 rngm-ii to be useci as an 
Fab fragmern bulk drug . Aiso. separately, a buffer solution was prepared using respective components \n such amounts 
that their concentrations at the time of fina; f\\\ up became 2 mg/ml 3s the Fab n^igment concentration, 1 0 as -he 
sodium phosphate concehtration and 0.01% by weight as the poiysorbate 80 concentration, respectively, ar?d mixed 
with the above bulk drug, thereby obtaining formuiated soiutions. Each of these preparation solutions was subiecteci 
to aseptic f^KratiG;! snd ti^en dispensed in 3 to o mi portions into previousty sterilized viais under ase^ptio err^ironment. 
the head space in each vial was rtjpiaced with nitrogen by repeating suction arvJ de- suction in a iyophilization chamber, 
ar-sd then each of the resulting vials was sealed with a stopper to obtain pharmaceuticai preparations of the invention. 
The inventive preparation and con^parative: preparation were stored at 60' C for 4 weeks to verify the presence or 
absence of aggregate formations. 

[0033] Th6 test results are shown in Table 3. As is evident from Table 3, it was able to prevent generation of aggreg^stas 
during preservation by the ins'entive pharmaceuticai preparation of the invention to v.'hich purified sucrose was added. 



(Table 3) 



1 


Saccharide 




Visuai confirmation of aggregates j 


i 
! 


Kind 


Concentration (% by weight) 




1 inventive Ex. 10 


purified sucrose 


5 


no j 


j Comparative Ex. 8 


absent 


0 


insoluble foreign matter i 



[Inventive Exampta 11] 



[0034] A purified preparation of the Fab fragment having a concentration of about 1 mg/mi was subtsJcted to di?3fil > 
tration to change it to an Fab fragment aqueous solution having a concentration of from 3 to 6 mg/ml tc be used as an 
Fab fragment bu^k drug. Also, separately, a buffer solution was prepared using respective components in suoharnounts 
that tt^.eir concentrations at the time of final fiil up became 2 mg/mi as the Fab fragment concentration, 1 0 mM as the 
si■)d\m^ phosph<ite coiicentration, 0.01% by weight as the polysorbate 80 concentration and 5% by weight as the 
purified sucrose conoen tration, respectively, and mixed with the above buli^. drug, thereby obtaining a preparation so- 
iution. This preparation solution was subjected to aseptic fjitration and then dispensed in 3 to 5 R^l portions into previ- 
ously sterilized viaJs under aseptic environment, the head space in each viai was replaced with nitrogen by 95% by 
repeating suction and de-suction in a h/ophijization chamber, and then each of the resulting vials was sealed with a 
stopper to obtain a pharm aceutica! preparation. This was stored at AQ'C and QOX to compare the stability during 
preservation. 

65 
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posi{ion of any om of claims 1 to 11. 

13. A parenteral pi'-arfru^ceutica! preparation in which the parenterai pKarhrtacfiiitical co.mpositiof? of any om of claims 

1 to 12 is preserved in an oxygen -reduced atmosphere. 

5 

14. A method for stabilizing a humanized monoelonai antibody fragment, which comprises forrr^uiating s nonionic sur- 
face active agent and sacchandes and adjusting the pH to a weakly acidic level. 

15. The r^iethod for stabiiszing a humarijzed monoclonal antibody fragment according to claim 14. wherein it is fuilher 
10 pfes8P/8d in sn oxygsn-reduced atmosphere. 

?0 
40 
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m. 1 

1 0 

i 




(IgO) (Fab) 
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FIG. 2 
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phospholipid, PLC: phospholipas© PIA2: phospholipase i^, 
G: SIP biJidix^ protein, <S>< 1,2-diacylglyceroi, 
ijaositol l,4,5-triphosg4mte; Cafid: caliiiodiiiin, 

HLCK; xtsyosin light chaixi kinajse, MIX: sr^osin light dhain, 
C-K: protain C kinase, KDE: j^osphodiesterase, 
mrS: dense txinalar system 
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Industriai Appiicsbiiity 

[00353 ^'^^'^ parenteral phafmaceutical composition or preparation of th§ invention exerts excellent effects under 
liquid state ors freeze -dried state, namely, it shows excel lent preservation stability, it can be stored st room tempefati;re. 
It inhibits aggregate forrrsations so that it does not require particle removing step by a filter, and it can be used conven- 
iently 

Claims 

1 . A parentersi pharfnat.^utic3i con^position vvhich comprises a hufnanized rrionQcionai ar^tibody ivzig iiieni a nonionic 
i?- surface active sgerH arid saccbarides, wherein the pH is weakiy acidic. 

2. The parenterai pharmaeeutieai coin position according to clainri 1 , wherein the humanized monoclonal antibody 
fragment has an action to mHbli aggregation of human platelets. 

30 3, The parenterai pharrnacsiiticai composition according to ciaim 1 or 2, wherein the humanijced rnonociGnas antibody 
fragment Is an Fab fragment of a humanized monoclonal antibody for a fibrirjogen receptor of a human platelet 
membrane glycoprotein GPIIb/Hla. 

4, The parenterai pharmaceutical composition according to claim 3, vvherein the concentration of the Fab fragment 
36 j3 from 0.01 mg/ml to 1 0 mg/mi . 

5. The parentei'al pharmaceutiGal composition according to any one of claims 1 to 4, whefein it is further blended 
with a substance having ah action to bulfer weakly acidic to adjust the pH value approximately 4 to 6. 

'^0 s. The parenteral pharmaeeutieai composition according to claim 5, whereir^ the substance ha^^ng ars action to buffer 
weakiy acidic is sod i urn phosphate and/or sodium citrate. 

?. The pafernofB! pharmaceutjc^l composition according to any one of claims 1 to 6, vvherein the concentration of 
the substance having an action to buffer weakiy acidic is from 1 mM to 500 miVi. 

8. I he pafernerai pha miaceuticai composition according to any one of ciaifns 1 to 7, wherein the nonionic suilace 
active agent Is po}yso?t)ate SO. 

9. The parenteral pharmaeeutieai composition according to any one of claims 1 to 8, wherein the concentration of 
oo- the nonionic surf^^ active agent is from 1 x 1Q--'% by weight to 1% by weight, 

10. I'he parenterai pharrnaceuticai composition according to any one of cl3im§ 1 to 9, wherein the saccharides are 
puhf?ed sucrose and/Of mannitoi. 

■i'-? 11, The parenteral pha rrrK-Bceutic-^jj corT-: position according to any one of claims 1 to 10. whefeir? i^yi^ concentration of 
the saccharides is from 0.01% by weight to 50% by weight. 

12- A parenteral pharmaeeLitioa! preparation which is produced by freeze-drying the parenteral pharmaceutical com- 
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